PHYSICO- CHEMICAL CHARACTERIZATION AND MICROBIAL
ISOLATION OF BACTERIA ASSOCIATED WITH
PASTEURIZED BUFFALO MILK FROM
A DAIRY COOPERATIVE
IN NUEVA ECLJIA

KATHLEEN OLIVIA B. MARTIN

An Undergraduate Thesis Submitted to the Faculty of the Department of Biological
Sciences, College of Arts and Sciences, Central Luzon State University,
Science City of Munoz, Nueva Ecija. Philippines
in Partial Fulfillment of the Requirements
for the Degree of

BACHELOR OF SCIENCE IN BIOLOGY
(Major in Microbiology)

JUNE 2018



ACCEPTANCE SHEET

‘ This undergraduate  thesis  entitled  “PHYSICO- CHEMICAL
CI_IARA(?TER]ZAT!U?Q AND MICROBIAL ISOLATION OF BACTERIA
AHS_{]CIAT ED WITH PASTEURIZED BUFFALO MILK FROM A DAIRY
COOPERATIVE IN NUEVA ECIJA” prepared and submitted by KATHLEEN
OLIVIA B, I\'II#HT]N, in partial fulfillment of the requirements for the degree of
BACHELOR OF SCIENCEL IN BIOLOGY {MIERDETU_LDGY}, 15 hereby accepted.

, / ,,} q /T
wﬁ%f/ "“”_'?f'ew‘&
ZOSIMOG. BATTAD II, M.Sc. FEDERIC(IO G. P A, M.Sc.

i ,

Adviser Critic
Oe7l-/f ~ W Sune 201Y
Date signed Date signed

RICH M. TON R.DULAY, M.Sc.

Department Research Coordinator

o/f1y

Daté signed

Accepted as partial fulfillment of the requirements for the degree of
BACHELOR OF SCIENCE IN BIOLOGY (MICROBIOLOGY)

ANGELES M. DE LEON, Ph.D. RICH MILTON IE-DULAY, M.Sc.
Chair, Department of Biological Sciences College Research Coordinator
. AN
Date signed Ddle digned

EVAﬁl TO A. ABELLA, Ph.D.
Dean, College of Arts and Sciences

Date signed

1



BIOGRAPHICAL SKETCH

The author Kathleen Olivia Martin was born on January 18, 1998 at Talavera,
Nueva Ecija, She currently resides at Purok 1, San Pascual, Talavera, Nueva Ecija, She is
taking up BS Biology major in Microbiology at Central [,.uzon State University. She was

an academic scholar for seven semesters. The author took up her secondary education at

Talavera National High School under Engineering Science Hducation Program and
graduated 2nd Honorable Mention alongside being the Outstanding Journalist of the Year,
being a qualifier to the National School Press Conference in Science Writing Division. She
took her primary education at San Pascual FElementary School and graduated Class
Salutatonian, The author had her On-the-Job Training at Crop Protection Division at
Philippine Rice Research Institute-Central Station, Science City of Munoz, Nueva Ecija.
She is having job orders related to Quality Control Assurance at Philippine Carabao Center

where she is also conducting her thesis.

il



ACKNOWLEDGEMENT

The author would like to express her unending gratitude to all the people who
willingly contributed and invested their time and effort in order o accomplish this
undergraduate thesis paper.

First and foremost, the author would like to express her solemn gratitude to the
Almighty God, whom she owe everything, ranging from the blessing in terms of presence
of mind in every situation, knowledge that he grant her with and the fortitude to finish her
undergraduate thesis paper. This won't be possible to without Him showering unending
blessings.

To her Adviser Ziel Battad, for sharing his expertise, giving profound suggestions,
keeping her calm when everything is not in favor of them and giving the motivation that at
the end of the day, everything will be fine as long as she give all that she got.

To her Critic Federico Pineda, for giving valuable suggestions that made her paper
more scientifically and microbiologically sound.

To the Philippine Carabao Center, who’ve sheltered the author upon the conduct of
her study. For being the facility that gave all her needs to finish her study.

To the authors” mother and grandmother for their irreplaceable and irrevocable love
and support that keep her going in every adversities.

To the authors’ friends that keep her sane in her dark days. And,

The authors’ passionate pratitude is extended to those people who were not
mentioned but have partaken on this productive work. Thank you for your help and

consideration. God bless us all!

v



TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF APPENDICES

LIST OF APPENDIX TABLE
LIST OF APPENDIX FIGURES
ABSTRACT

INTRODUCTION

Background of the Study
Objective of the Study
Sigmficance of the Study

Scope and Limitation of the Study
Time and Place of the Study

REVIEW OF RELATED LITERATURE

Composition of Buffalo Milk

Bactena associated with Milk and 1ts by-products

Milk — bome Diseases

Hygenic Quality of Milk

Test Used in the Evaluation of Milk Quality

Establishment of Standard Values for Milk Quality Improvement
Biochemical Test for Identification of Baciena

MATERIALS AND METHODS

Collection of Samples
Preparation of Test Sample
Physico- Chemical Tests
Organoleptic Test

Clot on Boiling Test
Alcohol Precipitation Test
Lactometer Test

Titratable Acidity Test
Dilution Technique

vii
Vil

ix

X1

X1

Fa L) L bd e

wh

-
Lh
[:\DGIOD-D--JLPI

13
13
13
14
14
15
15
15
16



Standard Plate Count
Test for the presence of Enteric Bacteria

Interpretation of the Physico-chemical characteristics and microbial
load

[solation and Purification Method
Bacterial Identification

Cultural and Morphological characteristics
Gram Staining

Identification of Bacterial Isolates
Data Gathered

RESULTS AND DISCUSSION

Physico -Chemical Properties and Microbial load of Pasteurized
Buffalo Milk

Cultural characteristics of the isolates in Solid Media, Broth and their
Gram Staining Results,
Biochemical Analysis using API 20E

SUMMARY CONCLUSION AND RECOMMENDATIONS

Summary
Conclusion
Recommendations

LITERATURE CITED

APPENDICES

16
17

17
18
18
18
19
20
20

2]



TABLE

1

(L]

LIST OF TABLES

Ranking of milk components, bacterial counts, and somatic cell
counts

Physico-chemical propertics and microbiological standards for
pasteurized buffalo milk

Physico-chemical properties and microbiological count of
pasteurized buffalo milk in sampling |

Physico-chemical properties and microbiological count of
pastcurized buffalo milk in sampling 2

Physico-chemical properties and microbiological count of
pasteunzed buffalo milk in sampling 3

Cultural characteristics of the bacterial cultures 1solated from
pasteurized buffalo milk samples in solid media

Growth of bacterial cultures isolated from pasteurized buffalo
milk in liguid media

(Gram staining result of the bacterial cultures

Biochemical analysis result and identification of the isolates
using AP[ 20 E

vii

PAGE

10

I-J
[

25

28

29

30



FIGURES

|

LIST OF FIGURES

Cultural characteristics of different bacterial 1solates, 1A
(Organmism 1), 1B (Organism 2), 1C (Organism 3), 1D (Organism
4), 1E (Organism 5), 1F (Orgamism 6) from pasteurized buffalo
milk sample in solid media

Cultural charactenistics of different bacterial isolates, 1A
(Organism 1), 1B (Organism 2), 1C (Organism 3, 1D (Organism
4), 1L (Organism 5), 1F (Organism 6) from pasteurized buffalo
milk sample in liquid media

Gram stain result of the different bacterial isolates; varies from

Gram negative coccus (3A) and Gram positive rod (3B, C, D, E,
F)

Vil

PAGE

26

27

23



LIST OF APPENDICES

APPENDIX PAGE
A Experimental Procedure 40
B Biochemical Analysis Procedure using API 20 F 46
C Identity of the Isolates through AP 20 E Database 50

1%



LIST OF APPENDIX TABLE

APPENDIX TABLE PAGE

1 Interpretation of AP1 20 T Reaction 49



LIST OF APPENDIX FIGURES

APPENDIX FIGURES PAGE
1 Collection and Preparation of test samples 40
2 Dilution set up for the milk samples 40
3 Physico chemical tests: clot on boiling test. titratable acidi Ly test,

alcohol precipitation test, lactometer test 41
4 Pure culture technique 41
5 Gram staining set up 472
6 Gram stain observation using compound MICroscope 42
7 Loading the tubes of API 20 E strip with bacterial suspension 43
8 Addition of complimentary reagents to complete the biochemical
analysis 43
9 Plate count agar with bacterial srowth 44
10 Eosin methylene blue plates positive for £ cofi 44
11 Representative plates for the source of pure cultures 44
12 Result of the biochemical analysis using API 20 E 45
13 Schematic diagram of biochemical analysis using AP120 E 48
14 Identity of organism 1 from API 20 E database 50
15 Identity of organism 2 from API 20 E database 50
16 Identity of organism 2 from AP1 20 E databasc 51
17 Identity of organism 4 from API 20 E database 51
18 Identity of organism 5 from API 20 E database 52
19 [dentity of organism 6 from API 20 E database 52

X1



ABSTRACT

MARTIN, KATHLEEN OLIVIA B., Department of Biological Sciences, College
of Aris and Sciences, Central Luzon State University, Science City of Munoz, Nueva Ecija,
Philipptnes, MAY 2018, PHYSICO- CHEMICAL CHARACTERIZATION AND
MICROBIAL ISOLATION OF BACTERIA ASSOCIATED WITH PASTEURIZED
BUFFALO MILK FROM A DAIRY COOPERATIVE IN NUEVA ECLJA

Adviser: ZOSIMO G. BATTAD I1, M.Sc.

Pasteurized buffalo milk from a dairy cooperative in Nueva Ecija was evaluated
through its physico- chemical properties and microbial load. Organoleptic tests were done
alongside with the four platform tests namely, alcohol precipitation, lactometer, titratable
acidity. and clot on boiling tests. The microbial load of the milk was determined through
standard plate count. After three samplings, the study concluded that within the freshly
pasteurized state of the milk it satisfies all the given standard, its second and fifth day state
shows that the milk is not fit for consumptions since 1t failled to satisfy the given standards.
Presence of enteric bacteria was detected on two samplings, however on the third sampling
the enteric bacteria was not detected, this may be attributed to the ocular visit done at the
dairy cooperative before the third sampling. Isolates were produced and characterized by
conventional method. [t was found that Gram negative organisms dominated the
pasteurized milk sample and biochemical analysis using API 20 E revealed that these
isolates belong to genus Stenotrophomonas, Chryseobacterium, Pantoea, Pseudomaonas

and Cronobacter.
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